Introduction
============

Hypermature cataracts constitute a significant proportion of surgical workload in developing countries.[@b1-opth-7-1605] Economic constraints and unequal distribution of eye care facilities in rural populations of developing countries constitute the reasons for late presentation of patients for cataract surgery.[@b2-opth-7-1605] Intraoperative difficulties associated with cataract surgery in hypermature cataracts have been highlighted in various studies.[@b3-opth-7-1605],[@b4-opth-7-1605]

After the cataract is successfully removed, surgeons may come across primary posterior capsule opacification (PCO) of the lens intraoperatively. The location of such opacities is variable on the posterior capsule.[@b5-opth-7-1605] These opacities preclude visualization of the retina and could be the cause of suboptimum visual gain immediately after surgery. This opacity is an intrinsic part of the cataract due to late presentation of the patient for cataract surgery. The operating surgeon may have to decide on primary posterior capsulorhexis or early neodymium-doped yttrium aluminum garnet (ND:YAG) laser capsulotomy in these cases.

The present study was done to find out the incidence of primary PCO in an Indian rural population undergoing cataract surgery for hypermature senile cataracts.

Material and methods
====================

This prospective, observational study included 200 eyes of 200 consecutive patients with hypermature senile cataracts who had a routine manual small incision cataract surgery at Government Medical College and Hospital situated in central India between January 2011 and December 2011. A hypermature cataract was defined as a cataract having a milky cortex or fibrous anterior capsule or both. Preoperative examination included slit lamp biomicroscopy of the anterior segment, intraocular pressure by applanation tonometry, keratometry, and A-scan ultrasonography for intraocular lens power calculation 1 day prior to surgery. B-scan ultra-sonography was done for the status of the vitreous and retina. Hypermature cataracts (milky cortex or fibrous anterior capsule or both) without coexisting ocular pathology were included in the study. The preoperative visual acuity of all patients was accurate perception of light and projection of rays. Patients with complicated cataract, pseudoexfoliation, glaucoma, post-vitrectomized eyes, non-dilating pupil, sub-luxated cataract, only one eye, and no perception of light were excluded from the study.

The ethics committee of the hospital approved the study.

A single surgeon (RSJ) proficient in cataract surgery performed all surgeries as described by Venkatesh et al in their study on white cataracts.[@b6-opth-7-1605] After removal of the nucleus, cortical clean-up was done using a Simcoe irrigation and aspiration cannula (Appasamy Ocular Devices, Puducherry, India). The capsular bag was inflated with viscoelastic. The presence or absence of opacity on the posterior lens capsule and location was noted and charted. Primary PCO was defined as any opacity on the posterior lens capsule that could not be removed by vacuuming or polishing of the posterior capsule lying fat with the posterior capsule. Location of the opacity was charted by the operating surgeon as superotemporal, superonasal, inferotemporal, inferonasal, and central visual axis. Posterior capsular polishing was done with capsular polisher in all cases. Primary posterior capsulorhexis was not performed in any case as ND:YAG laser posterior capsulotomy seemed safer. Any complications that occurred during the intraoperative period were noted. Patients with zonular dehiscence were implanted with an endocapsular ring to stabilize the zonules. Intraocular lens implantation (6 mm optic, 12 mm overall diameter) in the capsular bag was done. The viscoelastic material was replaced by a balanced salt solution. Stromal hydration of the paracentesis opening was performed. The integrity of the self-sealing scleral incision was insured.

Postoperative follow-up was done at 1 day, 15 days, 45 days, 6 months, and 12 months. The operating surgeon followed up all cases. However, visual status and PCO evaluation was done at 6 weeks, 6 months, and 12 months. Any complaints by the patients were noted. On every postoperative visit, visual acuity, PCO evaluation after dilatation of the pupil under slit lamp, and need for posterior capsulotomy were evaluated. The data was entered in an Excel® sheet (Software version 14.1.0 \[110310\[ 2011) (Microsoft Corporation, Redmond, WA, USA) and statistical analysis performed with SPSS version 13.0 (SPSS Inc, Chicago, IL, USA) after 1 year.

Results
=======

The average age of the study group was 66.37 ± 14.3 years and included 106 females and 94 males. Primary PCO occurred in 76 eyes (incidence of 38%). It was peripheral in 58 eyes (76.3%) and central in 18 eyes (23.7%). At 6 weeks postoperatively, eyes with central primary PCO (n = 18) had best corrected visual acuity (BCVA) of 0.2--0.3 LogMAR. Eyes with peripheral primary PCO (n = 58) had BCVA of 0--0.2 LogMAR. BCVA at the 6- and 12-month follow-up was 0--0.2 LogMAR in both groups after ND:YAG capsulotomy. BCVA of the remaining patients (ie, those without primary PCO; n = 124) was stable at each follow-up (0--0.2 LogMAR). The distribution of primary PCO in different areas of the posterior capsule is presented in [Table 1](#t1-opth-7-1605){ref-type="table"}. Fibrotic primary PCO was seen in four patients on the peripheral side of the posterior capsule.

Capsulorhexis extension occurred in three patients. Angled capsulotomy scissors were used to cut the fibrotic capsule and capsulorhexis forceps were used to complete the capsulorhexis.

Two patients had zonular dehiscence during removal of the nucleus from the capsular bag. An endocapsular ring was implanted in the capsular bag to stabilize the zonules.

At 1 year postoperatively, eleven (14.5%) patients required ND:YAG laser capsulotomy, six (7.90%) of whom underwent ND:YAG laser capsulotomy at the 6-month follow-up.

Discussion
==========

Mature cataracts constitute a major surgical workload in developing countries.[@b6-opth-7-1605] Due to socioeconomic constraints and unequal distribution of eye care services in rural populations, patients present late for cataract surgery. Difficulties associated with managing hypermature and mature cataracts have been highlighted in various studies.[@b3-opth-7-1605],[@b4-opth-7-1605] Visual rehabilitation after cataract surgery is important. The presence of primary PCO in these cases may affect postoperative visual outcome. It can create dissatisfaction amongst patients undergoing cataract surgery. The surgeon may have to consider early ND:YAG laser capsulotomy or needling of the thick fibrotic posterior capsule through the pars plana.

Implanting hydrophobic or square-edged intraocular[@b7-opth-7-1605] lenses can prevent PCO.[@b8-opth-7-1605] However, primary PCO occurring in patients with a hypermature cataract can only be prevented by early removal of cataractous lenses before it reaches the stage of maturity.

The present study was done on patients with a hypermature senile cataract from the rural population of the Vidharbha region of eastern Maharashtra, India. The total population of the district is 2,775,457. The majority of them stay in the rural area (rural 2,176,252; urban 599,205).[@b9-opth-7-1605]

The incidence of primary PCO in this study was 38%, which was higher than that reported in Vasavada et al's study on mature cataracts.[@b5-opth-7-1605] The high incidence could be due to the inclusion of patients with a hypermature cataract only. Anterior capsular opacity is also reported in eyes with a hypermature cataract.

The majority of patients had involvement of the peripheral part of the posterior capsule (76.3%) as compared to the central area (23.7%). The posterior capsule is usually free of lens epithelial cells. The lens epithelial cells from the equatorial area proliferate on the posterior capsule and form PCO. Some of them stop at the peripheral part of the posterior capsule leading to peripheral primary PCO, while some enter the visual axis causing central primary PCO. Lens epithelial cells transform into myofibroblasts causing white fibrotic opacification.[@b10-opth-7-1605] Fibrotic primary PCO was seen in four patients on the peripheral part of the posterior capsule, but did not affect visual acuity.

Peripheral primary PCO was divided into four areas of the posterior capsule depending upon the presence of opacity. There was no predilection to a particular quadrant for the development of primary PCO. Involvement of the inferotemporal quadrant of the posterior capsule was found in Ashraf's study on the distribution of primary PCO in hypermature cataracts.[@b11-opth-7-1605] At 1 year postoperatively, three patients with peripheral primary PCO had opacification of the central part of the posterior capsule. However, there was no continuity between peripheral primary PCO and the newly formed central PCO.

This study was done on patients with a hypermature cataract. Intraoperative complications -- related to the fibrotic anterior capsule and weak zonular apparatus -- do occur in these patients. There is a tendency for capsulorhexis extension towards the periphery. Sometimes, dislocation of the entire capsular bag may occur while performing capsulotomy. Capsulorhexis extension occurred in three cases. However, no extension of the anterior capsular tear was seen on the posterior capsule. An angular cut to the advancing edge of the anterior capsule can avoid this complication.

Zonular dehiscence can occur during the removal of the nucleus from the capsular bag. Two patients had zonular dehiscence. Placement of an endocapsular ring in the capsular bag helped to stabilize the weakened zonular apparatus. The intraocular lens was placed in the capsular bag after confirming integrity of the capsular bag. No serious intraoperative complications occurred (nucleus drop and vitreous loss) during the study period.

This study included patients living in a rural area. These patients may not have high visual demand. They did not complain of blurring of vision or glare at night during the initial follow-up period. BCVA at 6 weeks was better in patients with peripheral primary PCO than central primary PCO. However, BCVA at 6 months and 12 months was almost equal (0--0.2 LogMAR) in both groups after performing ND:YAG capsulotomy. There was definite improvement in visual acuity -- accurate perception of light and projection of rays -- at the 12-month follow-up.

Eleven patients required ND:YAG laser posterior capsulotomy at the 1-year follow-up, six of whom underwent ND:YAG laser capsulotomy at 6 months. No patients developed post ND:YAG capsulotomy complications, proving safety in these patients.

Primary posterior capsulorhexis has been advocated to remove primary PCO[@b12-opth-7-1605] and to prevent PCO.[@b13-opth-7-1605] Primary posterior capsulorhexis was not performed in this study as posterior segment complications are higher if the posterior capsule is breached.[@b14-opth-7-1605] Vitreous herniation and entanglement has been reported by Menapace.[@b15-opth-7-1605] The closure of primary posterior capsulorhexis has been noted in various studies.[@b14-opth-7-1605],[@b16-opth-7-1605]

Conclusion
==========

The present study shows a high incidence of primary PCO in rural patients with a hypermature senile cataract undergoing cataract surgery. Intraoperative complications should be anticipated while operating on these patients. The need for early ND:YAG capsulotomy should be explained to the patient to avoid dissatisfaction. Visual outcome at the 1-year follow-up was satisfactory.
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Distribution of primary posterior capsular opacification in different areas of the posterior capsule

  Areas of posterior capsule   Number of eyes
  ---------------------------- ----------------
  Central                      18
  Inferonasal                  15
  Inferotemporal               14
  Superotemporal               13
  Superonasal                  16
  Total                        76
